. Labeling site of eDHFR by the reaction with LDBB reagent 6. Figure S4 . CPK models of reagents 3 (a) and 6 (b). The reactive carbonyl carbons were denoted in dotted circle. Clearly, the reactive group of 6 was sterically hindered rather than 3.
S6
Anti GFP EGFP (ng) 5.4 11 22
Labeled sample (8 hour) 3D structure of hCAII (the labeling site (Lys169 or His3) was shown in red or blue, Zn ion was in yellow, and the ligand in green stick, PDB ID: 1IF4).
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Supplementary Methods
Synthesis of reagents 1 -9 for eDHFR labeling. 
Compound 1-1
To a stirred solution of 7-diethylaminocoumarin-3-carboxylic acid (783 mg, 3.0 mmol) in dry DMF (3.0 mL) was added N,N-diisopropylethyl amine (DIPEA) (1.3 mL, 7.5 mmol), water soluble carbodiimide (WSC•HCl) (690 mg, 3.6 mmol) and HAbu(4)-OtBu•HCl (646 mg, 3.3 mmol). The reaction mixture was allowed to stir at 35ºC for overnight. After evaporation, the residue was purified by column chromatography on silica gel (MeOH : CHCl 3 = 1 : 30) and then dissolved in AcOEt (200 mL). The organic solution was washed with sat. NaHCO 3 aq (50 mL, twice), 5% citric acid aq. (50 mL, 4 times) and brine (50 mL, twice). After dried over MgSO 4 , the organic layer was evaporated to yield the target compound (450 mg, 1.1 mmol, 37%)
as yellow solid.
To a stirred solution of the above compound (449 mg, 1.1 mmol) in dichloromethane (DCM) (8.0 mL) was added trifluoroacetic acid (TFA) (2.0 mL).
The reaction was monitored by TLC (silica, CHCl 3 : MeOH : AcOH = 10 : 1 : 0.1) to confirm the end of this reaction (over 2 h at r.t. δ/ppm = 12. 67, 27.76, 32.13, 39.67, 45.84, 97.13, 109.28, 109.86, 111.41, 111.60, 132.36, 148.11, 154.21, 158.80, 163.92, 176.53 . IR (film): ν (cm -1 ) 3334, 2977, 2937, 1700, 1618, 1580, 1541, 1512, 1457, 1419, 1353, 1238, 1188, 1136, 1079, 792 
Compound 1-2
To a stirred solution of N-(tert-butoxycarbonyl)-1,5-diaminopentane (1.1 g, 5.4 mmol) in dry DMF (5.0 mL) was added 3,5-dichloro-4-hydroxybenzoic acid (1.0 g, 4.6 mmol), WSC•HCl (1.1 g, 5.5 mmol) and DIPEA (1.9 mL, 11.0 mmol). The reaction mixture was allowed to stir at r.t. for 6 h and then at 40ºC for 8 h. After evaporated, the residue was roughly purified by column chromatography on silica gel (MeOH : CHCl 3 = 1 : 30). Then, the crude was dissolved in AcOEt (100 mL) and washed with H 2 O (50 mL, 4 times) and brine (20 mL, once). The organic layer was dried over MgSO 4 , evaporated and dried in vacuo to yield the target compound (220 mg, 560 mmol, 11%) as colorless oil.
To a stirred solution of the above compound (180 mg, 460 mmol) in DCM (7.0 mL) was added TFA (3.0 mL). The reaction was monitored by TLC (silica, CHCl 3 : MeOH = 10 : 1) to confirm the end of this reaction (over 3 h at r.t. 17, 28.77, 30.07, 30.64, 41.08, 123.25, 128.77, 128.80, 130.43, 153.51, 167.25 . IR (film): ν (cm -1 ) 3321, 3082, 2974, 2938, 2865, 1689, 1637, 1593, 1558, 1485, 1393, 1367, 1169, 1025, 802, 759 53, 23.71, 25.26, 30.08, 30.53, 34.04, 36.82, 40.15, 40.79, 56.61, 73.92, 107.24, 110.43, 123.59, 124.29, 128.57, 134.13, 137.01, 143.45, 155.03, 157.62, 158.43, 165.86, 168.10, 176.13 . IR (film): 2939, 2875, 2843, 1661, 1636, 1592, 1560, 1458, 1437, 1421, 1298, 1227, 1187, 1146, 1123, 1123, 1018, 838 
Compound 1
To a stirred solution of compound 1-1 (2.8 mg, 6 µmol) in dry DMF (0.3 mL) was added dicyclohexylcarbodiimide (DCC) (2.4 mg, 14 µmol), DIPEA (2.4 µL, 14 µmol), compound 1-4 (3.2 mg, 5 µmol) and N,N-4-dimethylaminopyridine (DMAP) (0.6 mg, 5 µmol). The reaction mixture was allowed to stir at r.t. for 5 h. After evaporation, the residue was purified by column chromatography on silica gel (MeOH : CHCl 3 : AcOH = 1 : 8 : 0.1 to 1 : 6: 0.1). The residue was co-evaporated with toluene and dried in vacuo to yield compound 1 (2.7 mg, 3 µmol, 47%) as yellow 23. 80, 28.49, 28.91, 29.19, 32.95, 35.07, 38.25, 38.38, 44.32, 55.83, 72.02, 95.85, 105.85, 105.90, 107.63, 109.41, 110.11, 126.89, 127.71, 127.97, 131.52, 134.34, 134.86, 135.62, 145.11, 147.65, 152.39, 152.85, 157.18, 161.22, 161.77, 162.15, 162.15, 162.22, 162.90, 167.15, 171.85 . IR (film): ν (cm -1 ) 3385, 2939, 2870, 1696, 1684, 1653, 1647, 1636, 1617, 1577, 1559, 1540, 1512, 1457, 1437, 1420, 1353, 1233, 1189, 1127, 1056, 1033, 1017, 771 After evaporated, the residue was dissolved in AcOEt (200 mL) and washed with 5% citric acid aq. (50 mL, twice), sat. NaHCO 3 aq. (100 mL, 3 times), H 2 O (100 mL, twice) and brine (50 mL, once). The organic layer was dried over MgSO 4 , evaporated and dried in vacuo to yield the target compound (304 mg, 0.8 mmol, 76%) as yellow solid.
To a stirred solution of the above compound (200 mg, 0.544 mmol) in DCM (8.0 mL) was added TFA (2.0 mL). The reaction was monitored by TLC (silica, CHCl 3 : MeOH = 10 : 1) to confirm the end of this reaction (over 3 h at r.t.). After coevaporated with toluene (2.0 mL) twice, and then dried in vacuo to yield compound 2- MHz, r.t.) δ/ppm = 24. 76, 28.19, 29.96, 40.54, 40.61, 121.00, 125.79, 127.44, 135.88, 135.98, 157.34, 167.49 . IR (film): ν (cm -1 ) 3286, 3079, 2991, 2951, 2871, 1679, 1627, 1559, 1533, 1486, 1424, 1323, 1258, 1202, 1137, 841, 799, 723 71, 25.31, 30.05, 30.11, 30.58, 33.92, 36.81, 40.16, 40.97, 56.64, 73.92, 105.03, 107.27, 110.03, 120.97, 125.77, 133.67, 135.37, 135.80, 136.03, 137.21, 140.39, 155.09, 156.18, 157.30, 166.29, 167.39, 176.10 . IR (film): ν (cm -1 ) 3286, 2972, 2945, 2931, 2866, 2836, 1665, 1646, 1637, 1595, 1528, 1507, 1475, 1349, 1323, 1249, 1201, 1161, 1131, 1028, 840, 800, 771, 759. 734, 722, 703 
Compound 2
To a stirred solution of compound 2-1 (22 mg, 48 µmol) in dry DMF (0.4 mL) was added DCC (15 mg, 60 µmol), DIPEA (14 µL, 104 µmol), compound 2-2 (29 mg, 46 µmol) and DMAP (5 mg, 40 µmol). The reaction mixture was allowed to stir at r.t.
for 12 h. After evaporation, the residue was purified by column chromatography on silica gel (MeOH : CHCl 3 = 1 : 7). The residue was re-precipitated with diethylether (2.0 mL), filtered and dried in vacuo to yield compound 2 (3 mg, 3 µmol, 7%) as 30, 18.54, 20.53, 21.86, 23.84, 28.55, 29.04, 29.19, 32.94, 35.06, 38.27, 44.32, 55.83, 72.02, 95.84, 105.86, 107.63, 109.40, 110.10, 110.13, 124.41, 125.49, 131.53, 133.27, 133.91, 134.87, 135.59, 141.22, 144.91, 147.66, 152.40, 152.85, 157.19, 161.78, 162.16, 162.25, 163.31, 168.30, 171.83 To a stirred solution of the above compound (480 mg, 1.0 mmol) in DCM (7.0 mL) was added TFA (3.0 mL). The reaction was monitored by TLC (silica, CHCl 3 : MeOH = 10 : 1) to confirm the end of this reaction (over 3 h at r.t. 
Compound 3
To a stirred solution of compound 3-1 (11 mg, 24 µmol) in dry DMF (0.4 mL) was added DCC (5 mg, 24 µmol), DIPEA (7.2 µL, 52 µmol), compound 3-2 (15 mg, 20 µmol) and DMAP (2 mg, 20 µmol). The reaction mixture was allowed to stir at r.t. for 3 h, and then stir at 50ºC for 3 h. After evaporation, the residue was purified by column chromatography on silica gel (MeOH : CHCl 3 = 1 : 7). The residue was reprecipitated with diethylether (2.0 mL), filtered and dried in vacuo to yield compound 
Compound 4 (this compound could not be isolated)
To a stirred solution of compound 4-1 (55 mg, 120 µmol) in dry DMF (1.0 mL) was added BOP (62 mg, 140 µmol), DIPEA (60 µL, 340 µmol), compound 4-2 (65 mg, 100 µmol) and DMAP (1 mg, 10 mmol). The reaction mixture was allowed to stir at r.t. for 2 h and then stir at 50ºC for 1 h The reaction monitored by TLC (silica, CHCl3 : MeOH : AcOH = 10 : 1 : 0.1) and MALDI-TOF MS to confirm about 20% of this reaction was proceeded. However, both with column chromatography on silica gel and HPLC, this compound unfortunately decomposed under these purification steps due to the low stability in methanol or water. Scheme S4. Synthetic scheme of compounds 5.
Compound 5-1 was prepared as previously reported.
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Compound 5-4
To a stirred solution of compound 5-2 (commercially available) (90 mg, 198 µmol) in DCM (6.0 mL) was added TFA (2.0 mL). The reaction was monitored by TLC (silica, CHCl 3 : MeOH = 10 : 1) to confirm the end of this reaction (over 1.5 h at r.t.). After co-evaporated with toluene (1.0 mL) twice and then dried in vacuo to yield compound 5-3 without further purification.
To a stirred solution of the residue of compound 5-3 in dry DMF (2.0 mL) was added DIPEA (52 µL, 297 µmol) and compound 5-1 (85 mg, 238 µmol). The reaction mixture was allowed to stir at r.t. for 4 h. After evaporation, the residue was purified by column chromatography on silica gel (CHCl 3 : MeOH = 50 : 1 to 30 : 1) to yield 74, 23.73, 25.26, 26.13, 29.87, 30.08, 33.94, 35.75, 36.82, 40.11, 40.56, 41.11, 46.00, 56.67, 67.18, 70.59, 71.53, 71.57, 71.60, 73.94, 97.27, 107.30, 109.44, 110.11, 111.01, 111.64, 118.93, 132.56, 132.66, 133.63, 136.06, 137.24, 140.45, 149.29, 149.78, 154.56, 155.09, 156.11, 159.13, 163.90, 165.34. 166.14, 166.26, 169.17, 173.47, 176.10 . IR (film): ν (cm -1 ) 3328, 3210, 2933, 2871, 1772, 1762, 1700, 1653, 1646, 1635, 1617, 1575, 1559, 1550, 1539, 1534, 1521, 1507, 1472, 1457, 1419, 1352, 1203, 1188, Scheme S5. Synthetic scheme of compound 6.
Compound 6
To a stirred solution of 7-diethylaminocoumarin-3-carboxylic acid (6 mg, 23 µmol) in dry DMF (0.2 mL) was added BOP ( 23.72, 25.27, 29.87, 30.07, 30.56, 36.84, 40.12, 41.14, 46.24, 56.62, 73.95, 97.40, 107.04, 107.26, 109.11, 109.24, 112.02, 119.34, 132.28, 132.58, 133.03, 133.65, 136.12, 136.92, 149.96, 152.69, 155.02, 160.00, 160.27, 160.40, 161.19, 163.58, 166.29, 169.11, 169.60, 176.13 . IR (film): ν (cm -1 ) 3385, 2930, 1762, 1684, 1654, 1647, 1636, 1617, 1582, 1560, 15552, 1544, 1508, 1473, 1457, 1421, 1380, 1352, 1219, 1192, 1157, 1131, 1071, 1033, 1025, 1012, 944, 829, 772, 719 Hz, 2H), 3.63 (s, 2H), 3.77 (s, 6H), 3.9(m, 2H), 6.51 (s, 2H), 7.44 (s, 1H) .
Compound 7-2
To a stirred solution of compound 7-1 (200 mg, 0.36 mmol) in DCM (4.0 mL) was added TFA (2.0 mL). The reaction was monitored by TLC (silica, CHCl 3 :
MeOH : NH 3 aq. = 5 : 1 : drops) to confirm the end of this reaction (over 6 h at r.t.).
After co-evaporated with toluene (2.0 mL) twice and then dried in vacuo to yield compound 7-1 without further purification.
To a stirred solution of the residue of above compound (180 
Compound 7
To a stirred solution of 7-2 (14 mg, 0.25 mmol) in dry DMF (2.0 mL) was added pyridine (20 µL, 20 µmol), compound 7-3 S3 (0.5 mg, 4 µmol). The reaction was monitored by TLC (silica, CHCl 3 : MeOH = 10 : 1) to confirm the end of this reaction (50% reaction could be confirmed, over 5 h at r.t.). The reaction mixture was allowed to stir at r.t. for 5.0 h. After evaporation, the residue was purified by column chromatography on silica gel (CHCl 3 : MeOH = 10 : 1 to 6 : 1) to yield compound 8
( 1.5 
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Scheme S7. Synthetic scheme of compounds 8, 9 and 9-2.
Compound 8
To a stirred solution of 5-carboxy-tetramethylrhodamine (5.9 mg, 14 µmol) in dry DMF (2.0 mL) was added DCC (4.2 mg, 20 µmol), DMAP (0.5 mg, 4 µmol) and compound 3-2 (10 mg, 14 µmol) at 0ºC. The reaction mixture was allowed to stir at r.t. 75, 24.14, 25.27, 30.27, 30.62, 34.76, 36.84, 40.12, 41.14, 56.67, 73.98, 79.46, 103.67, 107.33, 109.89, 111.10, 118.31, 118.94, 128.77, 130.25, 131.29, 132.75, 133.64, 133.80, 137.27, 139.81, 140.36, 148.84, 150.09, 155.13, 157.95, 163.63, 165.53, 167.01, 167.79, 171.62, 174.55 . IR (film): ν (cm -1 ) 3300, 2934, 2858, 2853, 1752, 1639, 1553, 1506, 1452, 1376, 1324, 1204, 1143, 1128, 1068, 1043, 1034, 1021, 1014 . HR-MS (ESI); calcd. 
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Synthesis of LD-BB reagents 10 and 11 for hCA labeling.
Acetyl H 2 O (120 mL, twice) and brine (120 mL, once). The organic layer was dried over MgSO 4 , evaporated and the residue was purified by column chromatography on silica gel (CHCl 3 : MeOH = 100 : 1) to yield compound 10-1 (772 mg, 1.9 mmol, 56%) as 3317, 3084, 2982, 2933, 1729, 1645, 1592, 1547, 1474, 1394, 1368, 1303, 1238, 1156, 1081, 1045, 1013, 842, 752 
Compound 10-2
To a stirred solution of compound 10-1 (88 mg, 220 µmol) in DCM (2.0 mL) was added TFA (2.0 mL). The reaction was monitored by TLC (silica, CHCl 3 : MeOH = 2 : 1) to confirm the end of this reaction (over 3 h at r.t. 
Compound 10-4
To a stirred solution of 4-sulfamoylbenzoic acid (591 mg, 2.94 mmol) in dry DMF (13 mL) was added WSC•HCl (704 mg, 3.67 mmol), HOBt•H 2 O (565 mg, 3.67 mmol), DIPEA (1.07 mL, 6.12 mmol) and compound 10-3 S4 (500 mg, 2.45 mmol).
The reaction was allowed to stir at r.t. for 13.5 h. After evaporation, the residue was purified by column chromatography on silica gel (CHCl 3 : MeOH = 25 : 1 to 15 : 1).
The obtained compound was dissolved in AcOEt (150 mL), and washed with sat. 70.32, 70.96, 127.31, 129.04, 139.02, 147.71, 158.54, 168.99 . IR (film): ν (cm -1 ) 3322, 3088, 2978, 2938, 2874, 1691, 1648, 1602, 1542, 1490, 1455, 1393, 1367, 1356, 1290, 1254, 1169, 1124, 1099, 1025, 915, 856, 764, 736, 612 
S34
Compound 10-5
To a stirred solution of compound 10-4 (29 mg, 75 µmol) in DCM (1.0 mL) was added TFA (1.0 mL). The reaction was monitored by TLC (silica, CHCl 3 : MeOH = 8 : 1) to confirm the end of this reaction (over 2.5 h at r.t.). After co-evaporated with toluene (1.0 mL) twice and then dried in vacuo to yield the target compound (30 mg, quantitative) as white solid.
To a stirred solution of the above compound (30 mg, 75 µmol) in dry DMF (4.0 mL) was added WSC•HCl (21 mg, 110 µmol), HOBt•H 2 O (17 mg, 110 µmol), DIPEA (39 µL, 220 µmol) and compound 10-2 (26 mg, 75 µmol).The reaction mixture was allowed to stir at r.t. for 12 h. After evaporation, the residue was purified by column chromatography on silica gel (CHCl 3 : MeOH = 8 : 1) to yield compound
